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1. LIEJIM OCBOEHMS AUCLUILINHBI (MOY.JIST)

1.1 H3YUCHUC CTyJCHTAaMU (1)I/I3I/I'{CCKI/IX IPUHIUIIOB )1617[CTBI/I$I, XapaKTECpUCTHK, MOHCHCﬁ 1 0COOEHHOCTEH HCIOJIb30BaHUs B
PagTHOTEXHUYCCKHUX LCTIAX OCHOBHBIX THUIIOB AKTHUBHBIX HpI/I60p0B, IIPUHIOHUIIOB IIOCTPOCHUA 1 OCHOB TCXHOJIOTHH
MUKPO3JICKTPOHHBIX ueneﬁ, MCXaHHU3MOB BJIMSHHA yCJ'IOBI/Iﬁ OKCIUTyaTallui Ha pa60Ty AKTUBHBIX HpI/I60p0B u
MHKPOIJICKTPOHHBIX L[el'[eﬁ. HpI/I HU3YyUYCHUUN 3TOM JUCIHUILUIMHBI 3aKJIaAbIBatOTCSA OCHOBBI 3HaHPII71, TIO3BOJIAKOIINX YMEIIO
HCTI0JIB30BAaTh COBPEMECHHYO 3JICMECHTHYIO 6a3y PaanO3JICKTPOHHUKHN U TIOHUMATh TCHACHIIUU U NICPCIICKTUBLI €€ Pa3BUTHUA U
HNPAKTUYICCKOI'O UCIIOJIb30BaHUA; HpI/IO6peTaIOTCﬁ HAaBBIKH pacdye€Ta pEXKUMOB aKTHUBHBIX HpI/I60pOB B DJICKTPOHHBIX LCIMAX,
OKCIEPUMECHTAJIBHOI'O UCCJICAOBAHUA UX XapaKTCPUCTUK, U3MCPCHUS NTapaMETPOB U IOCTPOCHU A 0a30BEIX SUEEK
OJICKTPOHHBIX ueneix’l, COACPIKAIINX TaKHUE HpI/I60pI>I.

2. MECTO JUCHUILJIMHBI (MOY.JISI) B CTPYKTYPE OBPA30OBATEJIbHOM ITIPOI'PAMMBI

Lk (paszen) OIT: [51.B

2.1|TpeGoBanns Kk NpeABapUTeIbLHOI NOATOTOBKE 00y4al0LIerocs:

2.1.1 ABTOpCFpeCCI/IOHHOG MOACIUPOBAHUE PATUOTCXHUUCCKUX CUTHAJIOB

2.2|AMcuMILIMHBI (MOAY/IH) U NPAKTHKH, 1/ KOTOPLIX OCBOeHHE JAHHOM JMCHUILIMHBI (MOAY./151) HE00X0JUMO KAK
npejulecTByIOIee:

2.2.1|JaTunku HAa OCHOBE MHUKPO - HAHOTEXHOIIOTUI

2.2.2|9nekTpornpeodpa3oBaTenbHble yCTPONUCTBA

2.2.3|IIpon3BoaCTBEHHAs IPAKTHKA

2.2.4|Ycrpoiicta [DC

2.2.5|HayuHo-uccneoBaTensckas pabora

2.2.6|Ontuka u GOoTOHUKA HAHOCTPYKTYP

2.2.7|ONTUKO-3TIEKTPOHHBIE CUCTEMBI

2.2.8|OnTudeckre yCTpOMCTBa B PaTHOTEXHIKE

2.2.9|Texauka v TEXHOJIOTUHU TOIYIIPOBOIHUKOB

2.2.10|Pu3nka moIynpoBOIHIKOB

2.2.11|BrimonHeHue 1 3aIIUTa BBITYCKHON KBaTH()UKAIMOHHOW paOOThI

2.2.12|TIpenumnioMHas paKTuKa

3. KOMIIETEHLIY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJILTATE OCBOEHMS JUCLIUIITAHBI
(MOJY.JIST)

IIK-2: CnocoGeH NpoBOAMTH HCCIeJOBAHNE MOACPHU3HPYeMbIX (YHKIMOHAJILHBIX y3/10B 60PTOBOJ annapaTypbl
KOCMHY€CKHX alNnapaToB

IIK-2.1. Beino/HsieT pacyeT 3/1eKTPHYECKUX Pe:KUMOB KOMIIOHCHTHOI §0a3bl 00PTOBOIl  anmapaTypbl KOCMHYECKHX
annaparTos

3uaTh

OCHOBHBIE THITbI aKTHBHBIX ITPUOOPOB, X NPUHLHUI pabOThl, XapaKTEPUCTUKU, MOJICNIN U CIIOCOOBI MX KOJMYECTBEHHOI'O OIMHUCAHHS
IIPYU MCIIOJIB30BAHUH B PAAMOTEXHUYECKUX IIETIAX U YCTPOHCTBAX

Ymern

HCTIONB30BATh MOMYYECHHYI0 MH(GOPMAIHIO Ul PELISHHS NPAKTHUECKUX 3a/1ad

Baagern

MeToJaMH, HEOOXOIMMBIMH ISl BEIOOpA dIIEMEHTHOH 0a3bl ¢ y4eToM TpeOOBaHHN Halle)KHOCTH, YCTOMYMBOCTH K BO3/ICHCTBHIO
okpykatomeit cpeapl, OIMC U TEXHOJIOTUYHOCTH

IIK-2.2. IIpoBoAUT H3MePeHHsI Pe:KUMOB PadOThI 3JIeMEHTOB 0OPTOBOIf annapaTypsl KOCMHYeCKHX alllapaToB

3unath

OCHOBHBIE THIIBI aKTHBHBIX MPUOOPOB, UX MPHUHIMI PAOOTHI, XapaKTEPUCTUKH, MOJEIH M CIIOCOOBI MX KOJIMYECTBEHHOT'O ONUCAHUS
IIPU UCIIONI30BAHUHU B PATHOTEXHUUECKUX IIETSIX U yCTPOUCTBAX

Ymerb

HCIIOJIb30BATh MOMYYCHHYI0 MH(G)OPMAIIHIO [UTs PELICHHS MPAKTUUSCKUX 3a1ad

Baapern

OCHOBHBIMHU HaBBIKAMH JKCIIEPUMEHTAIBHOTO UCCIICAOBAHUS XapaKTEPUCTHK aKTUBHBIX MPUOOPOB, paboThl ¢ MPHOOpaMHU; aHAIH3a
1 00pabOTKM JIaHHBIX SKCIICPUMEHTOB




B pe3yabTarte 0cBOCHHS AMCHUTIIMHBI (MOAYJIS) 00y4aIOIIMIICSH T0KEH

3.1|3naTnb:

3.1.1|3HaTh OCHOBHBIE THITHI aKTHBHBIX PHOOPOB, UX MPUHLIHUI PaOOTHI, XapaKTEPUCTUKH, MOJIENN U CIIOCOOBI HX
KOJINYECTBEHHOTO OIMCAHUS TIPH UCIIOJIb30BAHUH B PAAMOTEXHUYECKUX LEMSIX U yCTpOiicTBaxX

3.2|YmeTn:

3.2.1 YMETH UCIIOJIB30BATh IMOJTYYCHHYIO HH(bOpMaHHm JUIA pEHICHUA NPAKTHYCCKUX 3ala4d




3.3|Baanern:

3.3.1|BnageTs MeToaMu, HEOOXOJUMBIMU ISl BEIOOPA 371EMEHTHOM 0a3bl C yueToM TpeOOBaHU HaIeKHOCTH, YCTOHYMBOCTH K

BO3JIEHCTBHIO OKpYsKatomiei cpenbl, DMC 1 TEXHOIOTHIHOCTH, a TaKXKe OCHOBHBIMH HAaBBIKAMH IKCTIEPUMEHTAIIEHOTO
UCCIICIOBAHUS XapaKTEPUCTHK aKTUBHBIX IPUOOPOB, pabOTHI C MpUOOpaMu; aHan3a 1 00pabOTKH TaHHBIX KCIIEPUMEHTOB

4. CTPYKTYPA U COJAEPKAHUE JUCITUIIJIMHBI (MOAY JISI)

Kon HaumenoBanue pasnenoB u TeM /Buj 3anatusi/ | Cemectp / | UacoB | Komneren- | JlutepaTypa ®opma
3aHATHA Kypc I KOHTPOJIAA
Paznen 1. Beenenune. MatepuaJibl
3JIEKTPOHHOIi TEXHUKH U UX
3JIeKTpo(u3NYeCKHe CBOICTBA
1.1 OcHOBHbIE NOHATHUSA U onpeenenus. Mcropus u 4 0
MIEPCTIEKTHBEI dJIEKTPOHKKH /Tema/
1.2 OcHoBHBIE TIOHATHUS U onpeeneHus. Mcropus u 4 1 IIK-2.1-3 JIT.1 JI1.2
HEPCIICKTUBEI 3JIEKTPOHUKH /JIek/ [K-2.1-y JI1.3 J11.4
IK-2.1-B JI1.5J12.1
K-2.2-3 J12.2J13.1
[IK-2.2-y 01092
[1K-2.2-B
1.3 Hcropus u nepcnekTuBbl 31eKTpoHuKH /Cp/ 4 1,5 K-2.1-3 JI.1J11.2
[K-2.1-y J1.3J11.4
I1K-2.1-B JI1.5J12.1
[1K-2.2-3 J12.2J13.1
[K-2.2-y D192
[1K-2.2-B
1.4 OCHOBHBIE IIOJIOXKEHUS TEOPUU 4 0
3IEKTPONPOBOAHOCTH TBepAbIX Ten /Tema/
1.5 OCHOBHBIE TIOJIOXKEHHS TEOPUHU 4 1 IIK-2.1-3 JIT.1JI1.2
3JIEKTPONPOBOAHOCTH TBEpABIX Ten  /JIex/ [K-2.1-y J1.3J11.4
IK-2.1-B JI1.5J12.1
MK-2.2-3 J12.2J13.1
K-2.2-y
[1K-2.2-B
1.6 OcHOBHBIE TIOJIOXKEHHSI TEOPUHU 4 0,5 TIK-2.1-3 JIT.1JI1.2
INEKTPONPOBOTHOCTH TBepAbIX Ten  /Cp/ [K-2.1-y JI1.3J11.4
[K-2.1-B JI1.5J12.1
IK-2.2-3 JI2.2J13.1
[K-2.2-Y
[1K-2.2-B
1.7 Kpucrannmueckas cTpykTypa 4YuCTOrO 4 0
noaynpoBoHuka /Tema/
1.8 Kpucrannuaeckas cTpykrypa 4ucToro 4 1 IIK-2.1-3 JIT.1JI1.2
noiynpoBoanuka /Jlex/ [K-2.1-y J1.3J11.4
[1K-2.1-B JI1.5J12.1
[K-2.2-3 J12.2J13.1
[K-2.2-y
[1K-2.2-B
1.9 Kpucrannuueckas cTpykTypa 4ucToro 4 0,5 K-2.1-3 JI.1J11.2
nonynpoBogHuka /Cp/ K-2.1-Y JI1.3J11.4
[K-2.1-B JI1.5J12.1
MK-2.2-3 J12.2J13.1
[K-2.2-y
I1K-2.2-B
1.10 IIpumecHbie nomynpoBogHuKH /Tema/ 4 0
1.11 /JTex/ 4 1 IK-2.1-3 JI.1J11.2
K-2.1-y J1.3J11.4
I1K-2.1-B JI1.5J12.1
IK-2.2-3 JI2.2J13.1
[K-2.2-Y

I1K-2.2-B




1.12 [pumecusie nomynpoBoaHuku /Cp/ 0,5 MK-2.1-3 JI.1 J11.2
IK-2.1-¥ JI1.3J11.4
I1K-2.1-B JI1.5J12.1
I1K-2.2-3 J12.2J13.1
[K-2.2-y
[1K-2.2-B
Pa3gen 2. P-n-nepexon
2.1 DIeKTpUIecKne NePeXobl B TOTYIPOBOTHIKAX 0
/Tema/
22 ONeKTpUUECKUe NEPEXO0IbI B TIOIYIIPOBOIHUKAX 0,25 IK-2.1-3 JI1.1J11.2
/JTex/ MK-2.1-Y JI1.3J11.4
[1K-2.1-B JI1.5J12.1
[K-2.2-3 J12.2J13.1
IK-2.2-Yy
I1K-2.2-B
2.3 DIeKTpUIecKne MepeXo/Ibl B TOTYTIPOBOTHIKAX 0,5 IIK-2.1-3 JIT.1 JI1.2
/Cp/ IK-2.1-¥ JI1.3J11.4
IK-2.1-B JI1.5J12.1
IK-2.2-3 J12.2J13.1
[IK-2.2-y
[1K-2.2-B
2.4 DNEeKTPOHHO-ABIPOYHBIE TIEPEXO U €TO CBOKCTBA 0
IIpU OTCYTCTBUM BHeLIHero noins /Tema/
2.5 OJEeKTPOHHO-IBIPOYHbIE IEPEXO0JT M €ro CBOICTBa 0,75 [K-2.1-3 JI1.1J11.2
IIpY OTCYTCTBUM BHEUIHero noJst /JIex/ [K-2.1-y JI1.3J11.4
[1IK-2.1-B JI1.5J12.1
[K-2.2-3 J12.2J13.1
IK-2.2-V
I1K-2.2-B
2.6 DIIEeKTPOHHO-IBIPOYHBIE TIEPEXO]] M €r0 CBOMCTBA 0,5 IK-2.1-3 JIT.1JI1.2
IIpU OTCYTCTBUM BHemHero nois /Cp/ IK-2.1-¥ JI1.3J11.4
IK-2.1-B JI1.5J12.1
IK-2.2-3 J12.2J13.1
MK-2.2-y
[1K-2.2-B
2.7 DJEKTPOHHO-IBIPOYHBIN EPEXO U €ro CBOICTBa 0
Y BO3ACHCTBUH NPsIMOTO HampshkeHus /Tema/
2.8 DIEeKTPOHHO-IBIPOYHBINA IEPEXO]] ¥ €T0 CBOMCTBA 0,5 IIK-2.1-3 JIT.1 JI1.2
IpY BO3EHCTBUU NPSIMOT0 HanpspkeHus /Jlex/ [K-2.1-y JI1.3 J11.4
IK-2.1-B JI1.5J12.1
[1K-2.2-3 J12.2J13.1
[1K-2.2-y
[1K-2.2-B
2.9 DONEeKTPOHHO-ABIPOYHBIN MEPEXO ] U €ro CBOWCTBA 1,5 IIK-2.1-3 JIT.1JI1.2
IIpH BO3/EHCTBUM NpsiMoro Hanpsbkenus /Cp/ [K-2.1-y JI1.3 J11.4
I1K-2.1-B JI1.5J12.1
I1K-2.2-3 J12.2J13.1
[K-2.2-y
[1K-2.2-B
2.10 ONeKTPOHHO-IBIPOYHBIN IEPEXO0/] U €ero CBOMCTBA 0
IIpH BO3/ICHCTBUU 00-paTHOTO Hanpsbkenus /Tema/
2.11 DIEeKTPOHHO-IBIPOYHBIA IEPEXO] ¥ €0 CBOMCTBA 0,5 IIK-2.1-3 JIT.1JI1.2
IIpU BO3AeHCTBUM 00-paTHOro HanpspkeHus /Jlex/ IK-2.1-¥ JI1.3J11.4
IK-2.1-B JI1.5J12.1
I1K-2.2-3 J12.2J13.1
MK-2.2-y
[1K-2.2-B
2.12 DJEKTPOHHO-IBIPOYHBIN NIEPEXO U €ro CBOICTBa 1,5 [K-2.1-3 JI1.1J11.2
IpU BO3AEHCTBIH 00-paTHOrO HanpsbkeHus /Cp/ [K-2.1-y JI1.3J11.4
[K-2.1-B JI1.5J12.1
[1K-2.2-3 J12.2J13.1
[K-2.2-Yy

I1K-2.2-B




2.13

[epexoapl MeTamui-nonynpoBoaHuk /Tema/




2.14 Tlepexoap! MeTayu-nonynpoBoaHuk  /Jlex/ 1 K-2.1-3 JI.1J11.2
K-2.1-y JI1.3J11.4
I1K-2.1-B JI1.5J12.1
IK-2.2-3 JI2.2J13.1
[K-2.2-y
I1K-2.2-B
2.15 Ilepexoap! MeTayu-nonynpoBoanuk  /Cp/ 0,5 K-2.1-3 JI.1J11.2
K-2.1-y J1.3J11.4
IK-2.1-B J1.5J12.1
[K-2.2-3 J12.2J13.1
IK-2.2-Y
I1K-2.2-B
2.16 CBOiCTBa U XapaKTePHCTHKHU p-n-niepexona /Tema/ 0
2.17 CBoiicTBa 1 XapaKTepUCTUKH p-n-riepexona /Jlex/ 0,5 [IK-2.1-3 JI1.1JI11.2
MK-2.1-y J1.3J11.4
IK-2.1-B JI1.5J12.1
MK-2.2-3 J12.2J13.1
[K-2.2-Y
I1K-2.2-B
2.18 CpoiicTBa 1 XapakTepHCTUKH p-n-niepexoxna /Cp/ 1,5 IK-2.1-3 JI1.1JI11.2
MK-2.1-y J1.3J11.4
IK-2.1-B JI1.5712.1
[K-2.2-3 J12.2J13.1
IK-2.2-y
I1K-2.2-B
2.19 TIpo6ou p-n-nepexomor /Tema/ 0
220  |IIpoGou p-n-nepexonoB /Jlex/ 0,25 IK-2.1-3 J1.1J11.2
K-2.1-y J1.3J11.4
IK-2.1-B J1.5J12.1
[K-2.2-3 J12.2J13.1
IK-2.2-y
I1K-2.2-B
2.21 TIpo6ou p-n-nepexomos /Cp/ 0,25 IK-2.1-3 JIL.1 JI1.2
IK-2.1-¥ J1.3J11.4
IK-2.1-B JI1.5J12.1
[K-2.2-3 J12.2J13.1
IK-2.2-y
I1K-2.2-B
2.22 Emkoctu p-n-niepexona /Tema/ 0
2.23 Emkoctu p-n-nepexona /Jlex/ 0,25 IK-2.1-3 JI1.1 J11.2
MK-2.1-y J1.3J11.4
IK-2.1-B JI1.5012.1
[K-2.2-3 J12.2J13.1
IK-2.2-y
I1K-2.2-B
2.24 Emkoctu p-n-niepexona /Cp/ 0,25 IK-2.1-3 JI.1J11.2
IK-2.1-Y J1.3J11.4
IK-2.1-B JI1.5J12.1
I1K-2.2-3 J12.2J13.1
MK-2.2-y
I1K-2.2-B
2.25 OCHOBHBIE TEXHOJIOTHIECKHE MPOIECCHI 0
W3rOTOBJICHUS P-n-niepexonos /Tema/
2.26 OCHOBHBIE TEXHOJIOTHYECKHE MPOLECCHI 1,5 [IK-2.1-3 JI1.1JI11.2
W3rOTOBJICHUS p-n-niepexoaos /Cp/ [K-2.1-y J1.3J11.4
IK-2.1-B JI1.5012.1
[K-2.2-3 J12.2J13.1
MK-2.2-y
I1K-2.2-B

Paznen 3. [loynpoBoaHMKOBBIE THOIbI




3.1

OcHOBHBIE NTOHATHS U IpUHIUIIE! /Tema/




3.2 OCHOBHbIC TIOHATHUS ¥ IPUHIMIIBL /JIek/ 1,5 IK-2.1-3 JI.1J11.2
IIK-2.1-Y JI1.3J11.4
[IK-2.1-B JI1.5J12.1
[1K-2.2-3 JI2.2J13.1
[IK-2.2-y
I1K-2.2-B
3.3 OcHOBHBIE IOHATHSA U NpHHIMIEL /Cp/ 1,5 I1K-2.1-3 JI1.1J11.2
[K-2.1-y JI1.3J11.4
I1K-2.1-B J1.5J12.1
I1K-2.2-3 J12.2J13.1
TK-2.2-Y
I1K-2.2-B
34 HccnenoBanne HHTErpaIbHBIX A1010B /J1a6/ 4 TIK-2.1-3 JIT.1 JI1.2
[IK-2.1-¥ JI1.3J11.4
IK-2.1-B JI1.5712.1
[1K-2.2-3 J12.2J13.1
IIK-2.2-Y
I1K-2.2-B
3.5 OkBuBaneHTHas cxema /Tema/ 0
3.6 OkBHBaJIcHTHas cxema /JIek/ 0,5 I1K-2.1-3 JI1.1 J11.2
[K-2.1-y JI1.3J11.4
I1K-2.1-B JI1.5012.1
MK-2.2-3 J12.2J13.1
IIK-2.2-Y
I1K-2.2-B
3.7 OkBuBajeHTHas cxema /Cp/ 0,5 IK-2.1-3 JI.1 J11.2
IK-2.1-y JI1.3J11.4
IK-2.1-B JI1.5J12.1
TIK-2.2-3 J12.2J13.1
[K-2.2-y
T1K-2.2-B
3.8 Brinmpsimurensabie 1uoabl. UMITyIbCHBIE OB 0
/Tema/
3.9 BempsamurensHble 1noasl. IMITyabcHBIE IHOIBI 1 IIK-2.1-3 J1.1J11.2
/JTex/ [K-2.1-y JI1.3J11.4
IK-2.1-B JI1.5712.1
[1K-2.2-3 J12.2J13.1
IIK-2.2-Y
I1K-2.2-B
3.10 Brmpsimurensabie auoapl. UMITyIbCHBIE OB 1 [K-2.1-3 JIT.1JI1.2
/Cp/ IIK-2.1-y J1.3J11.4
[K-2.1-B JI1.5J12.1
TIK-2.2-3 J12.2J13.1
[K-2.2-y
T1IK-2.2-B
3.11 Crabunurpons! /Tema/ 0
3.12 Crabunutpouns! /JIex/ 1 IK-2.1-3 JI.1J11.2
TK-2.1-y JI1.3J11.4
IK-2.1-B JI1.5J12.1
TIK-2.2-3 J12.2J13.1
K-2.2-y
T1K-2.2-B
3.13 Crabunurponsi /Cp/ 1,5 TIK-2.1-3 JI.1J11.2
IIK-2.1-Y JI1.3J11.4
[IK-2.1-B JI1.5J12.1
[1K-2.2-3 JI2.2J13.1
[IK-2.2-y
I1K-2.2-B
3.14  |Bapukans! /Tema/ 0




3.15 Bapukanst /JIex/ 1 IK-2.1-3 JI1.1J11.2
[K-2.1-y JI1.3J11.4
[IK-2.1-B JI1.5J12.1
[1K-2.2-3 JI2.2J13.1
MK-2.2-y
I1K-2.2-B

3.16 Bapuxarst /Cp/ 1,5 MK-2.1-3 JI.1J11.2
[K-2.1-y JI1.3J11.4
T1K-2.1-B JI1.5J12.1
MK-2.2-3 J12.2J13.1
TIK-2.2-Y
I1K-2.2-B

3.17 Juons! npyrux tumos /Tema/ 0

3.18 Huonst npyrux tumnos /Cp/ 2 [K-2.1-3 JIT.1JI11.2
K-2.1-y JI1.3J11.4
TIK-2.1-B JI1.5J12.1
IK-2.2-3 J12.2J13.1
[IK-2.2-y
I1K-2.2-B

Paznen 4. BunoJssipubie TPAaH3UCTOPBI

4.1 OCHOBHbIC IOHATHUS ¥ IPUHIKIIBI /Tema/ 0

4.2 bumnonspHele TpaH3UCTOPBI: ONPEEICHUE, TUIIBI, 1 IK-2.1-3 J1.1J11.2
NPUHIIMIT ASHCTBHSA, KOAPOHUIMEHT Nepeaadn TOKa TK-2.1-Y JI1.3J11.4
IMHTTEPA, IPPEKT DPITH, KIIPOKOID OA3bI, IIK-2.1-B JI1.5712.1
HaKOIUICHNE U paccachlBaHUE HEOCHOBHBIX [IK-2.2-3 J12.2J13.1
Hocureneil 3apsaaa B 6a3e, IpoOoU NepexooB, IK-2.2-y
BTOPHUYHBIN MPOOOH, PEIKUMBI pabOThI, TTAPAMETPHI, TK-2.2-B
XapaKTepU3YIOLIe YCUINTENbHbIE CBOMCTBA
TPaH3HCTOPOB, BXOJHOE CONPOTHBIECHHE,

BO3MOYKHBIE CXeMBbI BKJIIOueHHs. /JIex/

43 bumnonspHele TpaH3UCTOPBI: ONPEEICHUE, TUIIBI, 1 IK-2.1-3 J1.1J11.2
TIPUHIIMIT ASHCTBHSA, KOAQOHUIMEHT Nepeaadn TOKa TK-2.1-yY JI1.3J11.4
IMHTTEPA, IPPEKT DPITH, KIIPOKOID OA3bI, IIK-2.1-B JI1.5712.1
HaKOIUICHNE U paccachlBaHUE HEOCHOBHBIX [IK-2.2-3 J12.2J13.1
Hocurteneil 3apsaa B 6a3e, IpodoU Nepexo1oB, IK-2.2-y
BTOPHUYHBIN MPOOOH, PEIKUMBI pabOThI, TTAPAMETPHI, TK-2.2-B
XapaKTepU3yIOLIe YCUINTENbHbIE CBOMCTBA
TPaH3HCTOPOB, BXOJJHOE CONPOTHBIECHHE,

BO3MOXHBIE CXeMBbI BKIItoueHus. /Cp/

4.4 CxeMbl BKIIFOUCHUS TPAH3UCTOPa € OOLIHM 0
SMHUTTEPOM U 001IeH 6a3oi /Tema/

4.5 CxeMbl BKITIOYEHUS TPAH3UCTOPA C OOLIHM 2 [IK-2.1-3 JIT.1JI11.2
SMHUTTEPOM U 001I1ei 6a30ii. OnpeaeseHue [K-2.1-y JI1.3J11.4
OCHOBHBIX MapaMeTpoB (K03()(HUIIMEHTHI YCHIICHHS, TIK-2.1-B JI1.5712.1
BXOJIHOE COTIPOTHBIICHUE) U BOJIbTAMIIEPHEIE [K-2.2-3 JI2.2J13.1
XapaKTepUCTUKH. VIcrop30BaHUE BBIXOJHBIX TIK-2.2-Y
XapaKTepUCTHUK cXxeMbl ¢ OO 114 aHanu3a u IIK-2.2-B
pacdera CXeM C Harpy3KOi: Harpy3o4Has npsmasi,
pabouasi ToYKa, peKUMBI paboThl.  /JIek/

4.6 HccnenoBanne OUNONSPHOTO TPAH3UCTOPA B 8 [IK-2.1-3 JIT.1JI11.2
cXeMax BKJIFOUEHHS C OOILIMM SMHUTTEPOM H OOIIIeH [K-2.1-y JI1.3J11.4
6azoii /J1ab/ [IK-2.1-B JI1.5J12.1

[1K-2.2-3 JI2.2J13.1
[IK-2.2-y

I1IK-2.2-B




4.7 CxeMbl BKITFOYECHHUS TPAH3UCTOPA C OOLIMM 5 IIK-2.1-3 JIT.1JI1.2
SMUTTEPOM U 0011el 6azoit. OnpenencHue IK-2.1-¥ J1.3J11.4
OCHOBHBIX TapameTpoB (k03 QUIMEeHThI ycueH s, [K-2.1-B JI1.5712.1
BXOJIHOE COIIPOTHUBIICHUE) U BOJIbTaMIIEPHbIE I1K-2.2-3 J12.2J13.1
XapaKkTepUCTUKH. Vcronp30BaHNE BHIXOIHBIX [IK-2.2-y
XapaxkTepucTuK cxembl ¢ O i aHamM3a u [1K-2.2-B
pacdeTa cXeM C Harpy3Koil: Harpy3o4Has IpsiMasi,
paboyast Touka, pexxuMel pabotel.  /Cp/

4.8 Cxema BKJIFOUEHHS TPaH3UCTOpa € OOIIMM 0
KoJutekTopoM /Tema/

4.9 Cxema BKJIIOUEHHS TPaH3UCTOpa ¢ 00IINM 0,5 [IK-2.1-3 JI1.1JI1.2
KosutekTopoM. OrpeneseHne OCHOBHBIX [IK-2.1-y JI1.3J11.4
napamMeTpoB (K03()(HUIHEHTH! YCUIICHNS, BXOTHOE I1K-2.1-B JI1.5J12.1
COTIPOTHBIICHHE), BOJIbTAMIIEPHBIC XapPaKTEPUCTHKH TIK-2.2-3 J12.2J13.1
1 obOnactu npuMeHeHus. /Jlex/ [K-2.2-y

I1K-2.2-B

4.10 Cxema BKJIFOUCHHS TPAH3UCTOpa ¢ O0IINM 1 IIK-2.1-3 JIT.1JI1.2
KOJUIeKTOpoM. OnpeieIeHue OCHOBHBIX IK-2.1-¥ JI1.3J11.4
napameTpoB (KO3 PHUIUEHTHI YCUIICHNUS, BXOTHOE I1K-2.1-B JI1.5712.1
COIPOTUBJICHUE), BOJILTAMIIEPHBIE XaPAKTEPUCTUKH I1K-2.2-3 J12.2J13.1
u obnactu npumeneHus. /Cp/ [K-2.2-Y

I1K-2.2-B

4.11 BrusiHue pexxumMa paboThl TpaH3UCTOPA U 0
TeMITepaTypbl OKpYKaroLel cpelibl Ha ero
napameTpbl U XapakTepucTuku /Tema/

4.12 Bnusinue pexxuma paboThl OUITOSPHOTO 0,5 IK-2.1-3 JI.1 J11.2
TPaH3UCTOPA U TEMIIEPATYPBI OKPYIKAIOIIEH Cpebl IK-2.1-¥ JI1.3J11.4
Ha ero Ko3(hUIMEHTHI epeJau Toka. BiusHue IK-2.1-B JI1.5712.1
TeMIIepaTypbl OKPYKaIOIIEH cpesbl Ha I1K-2.2-3 J12.2J13.1
BOJILTAMIICPHBIC XaPAKTEPUCTHKH OUITOISPHBIX [IK-2.2-Y
TPaH3UCTOPOB (CXEMBI BKJIIOjavascript:;uenus ¢ 09 [1K-2.2-B
u Ob). /Jlex/

4.13 Bnusinue pexxuma paboThl OUITIOSIPHOTO 1 [IK-2.1-3 JI1.1JI1.2
TpPaH3UCTOPa U TEMIEPATYPhl OKPYKAIOIIEH Cpebl [IK-2.1-Y JI1.3J11.4
Ha ero K03 HUIMEHTHI epejau ToKa. BiusHue [IK-2.1-B JIL.5J12.1
TEeMIIEPaTypbl OKPY>KaIoIIe cpesbl Ha TIK-2.2-3 J12.2J13.1
BOJIbTAMIIEPHBIE XaPAKTEPUCTUKU OUMOIIPHBIX IIK-2.2-V
TpaH3ucTOpoB (cxeMsbl BKItoueHus ¢ OO u OB). [1K-2.2-B
/Cp/

4.14 Monenu GUIIONISIpHBIX TpaH3ucTopoB /Tema/ 0

4.15 Mojenu GUITONIIPHBIX TPAH3UCTOPOB Doepca- 2 IK-2.1-3 JI1.1 J11.2
Mouna (mpocteiimas 1 MoIU(pUIMPOBaHHAS), IK-2.1-¥ JI1.3J11.4
o01me aHaTUTHYECKUE BBIPAKEHUS TSI TOKOB [IK-2.1-B JIL.5J12.1
TpaH3UCTOpa. ManocurHaiabHas pU3NUecKas cxema MK-2.2-3 JI2.2713.1
3aMeIeHNs] HHTErPaTbHOTO TPAaH3UCTOpa Ha [IK-2.2-Y
BBICOKOM YacToTe. E€ OCHOBHBIE TapaMeTphl, I1K-2.2-B

OTJIIMYHUE OT CXEMBI IMCKPETHOTO TPAH3UCTOPA.
Mogeny GUITOJIIPHOTO TPAH3UCTOPA B BUIE
aKTUBHOT'O YETHIPEXIOIIOCHUKA: TIPUHIINTT
HOCTPOCHUS MOJIENIN ¥ COCTABIJICHHSI CUCTEMBI
ypaBHeHui 1 cuctemsl H — nmapamerpoBu 'Y -
napaMeTpoB. OU3NYECKHH CMBICI KO (UIIEHTOB,
SKBHBAJCHTHBIE CXeMblL.  /JIeK/




4.16 Mopenu GUIONSAPHBIX TPAaH3UCTOPOB Doepca- IK-2.1-3 JI1.1 J11.2
Mojuna (mpocTeiimmas 1 MOTU(HUIIPOBAHHAS), IK-2.1-¥ JI1.3J11.4
00IIHMe aHATTMTUIECKUE BBIPAKEHUS [T TOKOB [IK-2.1-B JIT.5J12.1
TpaH3ucTopa. ManocurnanbpHas Gpu3ndeckas cxema I1K-2.2-3 J12.2J13.1
3aMeIeHNs] HHTETPATbHOTO TPAH3UCTOpa Ha [IK-2.2-Y
BBICOKOH 4acToTe. Ee OCHOBHBIE TapaMeTphI, I1K-2.2-B
OTJIMYHE OT CXEMBI IUCKPETHOTO TPAH3HCTOPA.

Mopenu OGUIOJISIPHOTO TPaH3UCTOpa B BUE
AKTHBHOTO YETHIPEXITOIIOCHHUKA: TIPHHIIHIT
IOCTPOSHUS MOJEIH U COCTABICHHS CUCTEMBI
ypaBHeHHi 1 cuctemsl H — mapametpoB u Y -
napameTpoB. PU3NYECKUH CMBICI KO PUILEHTOB,
9KBUBAJECHTHBIC cXeMbl. /Cp/

4.17 YacroTHble CBOICTBA OUTIONSIPHBIX TPAH3UCTOPOB
/Tema/

4.18 YacToTHBIE CBONUCTBA OUIOJSIPHBIX TPAH3UCTOPOB: I1K-2.1-3 JI1.1J11.2
OCHOBHBIE IPUYMHBI CHUKEHUS yCHITUTEBHBIX [K-2.1-y JI1.3 J11.4
CBOWCTB, IIPEJENIbHBIE YACTOThI YCUICHUS I CXEM I1K-2.1-B JI1.5J12.1
OBb u O3, makcuManbHas 9acTOTa TeHepaIii, TIK-2.2-3 JI2.2J13.1
IpaHUyHas 4acToTa ycuneHus Toka. CrocoOsl IK-2.2-Yy
YIIy4IIEHHUS YaCTOTHBIX CBOMCTB OUTIOISIPHBIX [IK-2.2-B
TpaH3ucTOpoB. /Jlex/

4.19 YacToTHBIE CBOHCTBA OUMOJISIPHBIX TPAH3UCTOPOB: IK-2.1-3 JI1.1J11.2
OCHOBHBIE IIPUYMHBI CHIYKEHHS Y CUIINTENIbHBIX IK-2.1-¥ JI1.3J11.4
CBOMCTB, NpeeIbHbIE YaCTOTHI YCHIJICHUS JJISI CXEM [IK-2.1-B JI1.5J12.1
Ob u OO, makcuMalibHast YacToTa reHepanuy, T1IK-2.2-3 JI2.2J13.1
rpaHUYHas 4acToTa ycuiaeHus Toka. CriocoObt [IK-2.2-y
YJIy4IlIEHUs] YaCTOTHBIX CBOMCTB OUITOJISAPHBIX I1K-2.2-B
Tpan3uctopoB. /Cp/

4.20 CoOCTBEHHBIE IIIyMbI OHITOJIIPHBIX TPAH3HCTOPOB
/Tema/

4.21 CoOcTBEHHBIE ITyMbI OUIIOISAPHBIX TPAaH3UCTOPOB: I1K-2.1-3 JI1.1J11.2
OCHOBHBIE COCTABIISIONINE TTOTHOTO IIIyMa, IIK-2.1-Y JI1.3J11.4
K03((HULIUEHT LITyMa U €ro 3aBUCUMOCTb OT I1K-2.1-B JI1.5J12.1
pexuma paboThl TpAaH3UCTOPA, TEMIIEPATYPHI, IIK-2.2-3 JI2.2J13.1
BHYTPEHHETO CONPOTHUBIIEHUS UCTOUYHUKA CUTHAJIA IK-2.2-Yy
W CXEMBI BKIIIOUEHUS TPAH3UCTOpa, pacupeaesieHue [IK-2.2-B
LIyMOB B AWANa3oHe 4acTOT. Mayonrymsmue
Tpansuctopel. /Cp/

4.22 TexHOMOorHs U3rOTOBIEHHS OUIOISPHBIX
Tpan3uctopos /Tema/

4.23 TeXHOIOTHs U3rOTOBJICHHS OHITOJITPHBIX IIK-2.1-3 JIT.1JI1.2
Tpan3uctopos /Cp/ IK-2.1-¥ JI1.3J11.4

IK-2.1-B JI1.5J12.1
[1K-2.2-3 J12.2J13.1
[IK-2.2-y
[1K-2.2-B
Pazpen 5. [los1ieBble TPaH3UCTOPBI
5.1 OO6mue nousaTHs U npuHUUILL. [loneBsie
TPaH3UCTOPBI C YIPABISIIOLUINM P-N- IEPEX0I0M
/Tema/
5.2 [ToneBble TpaH3UCTOPBI: IPUHIUI IEHCTBUS, TK-2.1-3 JIT.1 JI1.2
OTJIMYHE OT OMIONISAPHBIX, CXEMbI BKIIFOUCHHUS, [IK-2.1-y JI1.3JI1.4
CcXeMbl 3ameleHus (Gpu3nyeckas u B BUJIC [IK-2.1-B JI1.5J12.1
aKTUBHOTO YETHIPEXITOMIOCHUKA), TMPEUMYIIECTBA IIK-2.2-3 JI2.2J13.1
1 00JIaCTH NPUMEHEHHS. Y CTPOMCTBO U IPUHIIUTT [K-2.2-Y
JEHCTBYSI TIOJIEBBIX TPAH3UCTOPOB C YIIPABIISIOIIAM [IK-2.2-B

p-n-niepexogiom. BonbTaMnepHbie XapaKTepUCTHKU
B CXeMe ¢ OOIIMM HCTOKOM, OCHOBHBIE TTAPaMETPHI.
/JIex/




53 [ToneBbie TPaH3UCTOPHI: TPUHIIUT IEHCTBUS, TIK-2.1-3 JIT.1JI1.2
OTJIMYUE OT OMIIOJISIPHBIX, CXEMBbI BKIIIOUEHMUS, IIK-2.1-Y JI1.3J11.4
CXeMbI 3ameleHus (Qpu3nyeckas u B BUIC IK-2.1-B JI1.5J12.1
AKTHBHOI'O YETBIPEXIIONIOCHHUKA), IPEUMYIIECTBa I1K-2.2-3 J12.2]13.1
1 00JIaCTH PUMEHEHHSI. Y CTPOMCTBO U TIPUHIIUTT [IK-2.2-Y
JEUCTBU MOJIEBBIX TPAH3UCTOPOB C YIPABIIAIOIUM I1K-2.2-B
p-n-niepexozioM. BonpTamepHsle XapakTepUCTHKU
B CX€Me€ C OOIIUM HCTOKOM, OCHOBHBIE TIapaMETpBI.

/Cp/

54 MJII TpaH3uCcTOpBI CO BCTPOEHHBIM U
WHIYIIMPOBAHHBIM KaHanam#u /Tema/

5.5 VYerpoiictBo n npuatun nercteus M/IIT T1IK-2.1-3 JI1.1 J11.2
TPAH3UCTOPOB CO BCTPOSHHBIM KaHAJIOM. [K-2.1-y JI1.3 J11.4
BonbsTamrepHsie XapakTepUCTHKU B CXEME C IIK-2.1-B JIT.5J12.1
0OIIMM CTOKOM M UX OCHOBHBIC ITapaMETpBhI. IK-2.2-3 JI2.2J13.1
VYerpoiictBo u npunnun aercteus M/I1 T[IK-2.2-Y
TPaH3UCTOPOB C UHAYLIUPOBAHHBIM KaHAJIOM. [1IK-2.2-B
BonbramnepHble XapaKTepUCTHKH B CXEMeE C
0OIIMM UCTOKOM M UX OCHOBHBIC TTapaMETpBhI.

/JTex/

5.6 VYerpoiictBo n npuaIun neicteus M/IIT T1IK-2.1-3 JI1.1 JI1.2
TPAH3UCTOPOB CO BCTPOSHHBIM KaHAJIOM. [K-2.1-y JI1.3 J11.4
BonbsTamrepHbie XapaKTepUCTUKU B CXEME C IIK-2.1-B JIT.5J12.1
0OIIMM UCTOKOM M UX OCHOBHBIC ITapaMETpBhI. IK-2.2-3 JI2.2J13.1
VYerpoiictBo u npunnun aercteus M/I1 T[IK-2.2-Y
TPaH3UCTOPOB C UHAYLIUPOBAHHBIM KaHAJIOM. [IK-2.2-B
BonbramnepHble XapaKTepUCTHKH B CXEMeE C
0OIIMM UCTOKOM M UX OCHOBHBIC TTapaMETpBbI.

/Cp/

5.7 Tonessie TpaH3ucTopsl ¢ 6apbepom IlloTTku /Tema/

5.8 VYCTpoiCTBO M MPUHIUI IEHCTBUS MOJIEBBIX IK-2.1-3 JI1.1J11.2
TpaH3ucTopoB ¢ 6aprepom lllorTku. Hopmansao IIK-2.1-Y JI1.3 JI1.4
OTKPBITBIE U HOPMAJIbHO 3aKPbIThIE TPAaH3UCTOPBI. I1K-2.1-B JI1.5J12.1
BonbsTammepHsie XapakTepUCTUKU B CXEME C 1IK-2.2-3 JI2.2J13.1
o0mum ucrokoM. /JIex/ [K-2.2-Y

[1K-2.2-B

5.9 YceTpoiilcTBO U PUHLKUIT JEHCTBUA MOJEBBIX TIK-2.1-3 JIT.1 JI1.2
TpaH3ucTopoB ¢ 6aprepom lorTku. Hopmansao IIK-2.1-y JI1.3 J11.4
OTKPBITBIE H HOPMAJIBHO 3aKPBITHIE TPAH3UCTOPBI. I1K-2.1-B JI1.5J12.1
BoapsTamnepHsie XapaKTEpUCTHKU B CXEME C TIK-2.2-3 JI2.2J13.1
o6mmM ucrokom. /Cp/ K-2.2-Y

[1K-2.2-B

5.10 [TomeBbie TPaH3UCTOPHI C YIIPABIISIONIAM
MEPEeX0/I0M METAJII-TIOJIYIPOBOIHHUK U
rereponepexoaoM /Tema/

5.11 [ToneBble TPaH3UCTOPBI C YIPABIISIOMUM I1K-2.1-3 JI1.1J11.2
MEPEXO0I0M METAII-TIOIYIIPOBOJIHUK U [K-2.1-y JI1.3 J11.4
rereponepexomom /Cp/ [IK-2.1-B JI1.5J12.1

IK-2.2-3 J12.2J13.1
[IK-2.2-y
[1K-2.2-B
Paznen 6. ®oTor/1eKTpHYECKHE U
H3JIy4yaTesbHbIe IPHOOPHI
6.1 ®DoTOAMO/IBI, CBETOIMO/bI, OITPOHBI,

WH)KEKUIMOHHBIHN nazep /Tema/




6.2 CBeTtoanoapl: MPUHIUI IEHCTBUS, CTIEKTPAIbHbIE [K-2.1-3 JIT.1JI1.2
XapaKTEePUCTUKU ¥ 00JIaCTU IPUMEHEHUSL. IIK-2.1-y J1.3711.4
MmKeKnoHHbIH 1a3ep. IIK-2.1-B JI1.5J12.1
DoToaMOAbl: IPUHIMII ACHCTBHA, YPABHEHHE IK-2.2-3 J12.2J13.1
D6epca-Mora, BOIbTaMIIEPHBIC XapaKTEPUCTUKH, IIK-2.2-Y
PEXUMBI paOOThl, OCHOBHBIE NTapaMeTpsl U I1IK-2.2-B
001acTH IPUMEHEHUSI.

OnTpoHBI: IPUHLIKI EHCTBUS, XapaKTEPUCTUKU U
001acTH MPUMEHEHUSI.
/JTex/

6.3 CBetoanoAbl: MPUHIUI IEUCTBUS, CTIEKTpAIbHbIE TIK-2.1-3 JI1.1 J11.2
XapaKTePUCTUKU ¥ 001aCTH MPUMEHEHUS. TIK-2.1-Y JI1.3J11.4
MHxekmoHHbIHN nazep. TIK-2.1-B JI1.5712.1
DOoTOAMOABL: TPUHIUI ACHCTBUS, YpABHEHHE T1K-2.2-3 JI2.2J13.1
D6epca-Mora, BOIbTaMIIEPHBIC XapaKTEPUCTUKH, IIK-2.2-Y
pPEXHUMBI pabOTHI, OCHOBHBIE TAPAMETPHI U TIK-2.2-B
001acTH MPUMEHEHHUSI.

OnTpoHBI: IPUHLIKI IeHCTBUS, XapaKTEPUCTUKU U
obnactu npumenenus. /Cp/

6.4 Dotope3ucTopsl, GOTOTPaH3UCTOPEL,
¢dororupucropsr  /Tema/

6.5 doTope3ucTopsl, HOTOTPAH3UCTOPHI, [K-2.1-3 JIT.1JI1.2
¢dorotupuctopsl. [IpruHIKIBI AEHCTBUSA, OCHOBHBIE IIK-2.1-¥ JI1.3 J11.4
napameTpsl 1 obnactu npumerenuss  /Cp/ TIK-2.1-B JI1.5712.1

TIK-2.2-3 J12.2J13.1
IIK-2.2-Y
T1K-2.2-B
Pazgen 7. DneMeHTbI HHTErpajbHbBIX CXeM
7.1 Knaccugukanus uHTErpajibHBIX MUKPOCXEM.
OCHOBHBIC KOMITIOHEHTHI HHTETPATIBHBIX CXEM
/Tema/
7.2 WHTerpanbHble MUKPOCXEMBI: KJIacCU(PUKALNS U UX MK-2.1-3 JIT.1 J11.2
OCHOBHBIE KOMITIOHEHTHI — TPAH3UCTOPHI, IUO/IEI, TIK-2.1-Y JI1.3J11.4
pe3uctopsl, KoHAeHcaTopbl. OCOOEHHOCTH IIK-2.1-B JI1.5712.1
aKTHUBHBIX U MTACCUBHEIX JJIEMEHTOB MHTETPAITBHBIX TIK-2.2-3 J12.2J13.1
MuKpocxeM. CriocoObl TMOAHOTO BKIFOUSHUS [1K-2.2-y
HWHTETPANTBHON TPAaH3UCTOPHOU CTPYKTYPHI U TIK-2.2-B
CpaBHEHME UX 10 OCHOBHBIM mapamerpam. /Cp/
7.3 HUccnenoBanue nacCUBHBIX 3JIEMEHTOB TIK-2.1-3 JIT.1JI1.2
HWHTETpalbHbIX cxeM /J1ab/ TIK-2.1-Y JI1.3J11.4
[IK-2.1-B JI1.5J12.1
TIK-2.2-3 JI2.2713.1
[K-2.2-y
I1IK-2.2-B

Paznen 8. [IpuGopbl BaKyyMHOJ 3JIeKTPOHUKH

8.1 OO11¥ie NOHATHS U MPUHIUIBL. DJICKTPOBAKYYMHbBIC
nuon u Tpuoy /Tema/

8.2 IIpuGops! BaKyyMHOMH 3JIEKTPOHUKHU. DIIEKTPOHHBIE [K-2.1-3 JI.1JI1.2
JIAMIIBL, DJIEKTPOHHAS ¥ TEPMOAJIEKTPOHHAS IIK-2.1-Y JI1.3J11.4
smuccus, 3¢ ekt LLoTTKH, SMUCCHOHHBIN TOK. IIK-2.1-B JI1.5712.1
OCHOBHBIE THITHI KATOJOB, UX yCTPOUCTBO, [K-2.2-3 JI12.2J13.1
JOCTOMHCTBA U HEJIOCTATKU. DIEKTPOBAKYYMHBIH [IK-2.2-y
O/ YCTPOMCTBO, MPUHIIMIT paOOTHI, 3aKOH TIK-2.2-B

CTEMCHU TPEX BTOPBIX, PSKUM HACHIIICHNS,
aHOIHAS XapaKTEPUCTHKA, OCHOBHBIE ITAPAMETPHI.
DNeKTPOBaKyyMHBI TPHOA: YCTPOHCTBO, MPUHIIUI
paboTHI, BOJbTAMITEPHBIE XapaKTEPUCTHKH,
(dopmyna bapkray3eHa, OCHOBHbIEC TTApaMETPhI U
HEJOCTaTKHU.

/JIex/




8.3 [TpubopsI BaKyyMHOU 3JICKTPOHUKHU. DICKTPOHHBIC 1 TIK-2.1-3 JIT.1 JI1.2
JIAMIIBI, 3JIEKTPOHHAsS U TEPMOAJIEKTPOHHAS IK-2.1-¥ JI1.3J11.4
amuccus, 3¢ ekt LHIoTTkH, SMUCCHOHHBIN TOK. [K-2.1-B JI1.5J12.1
OCHOBHBIE THITBI KaTOJIOB, UX YCTPOMCTBO, T1IK-2.2-3 JI2.2J13.1
JOCTOMHCTBA U HEOCTATKH. DJIEKTPOBAKYYMHBII IIK-2.2-Y
JMOJ: YCTPOICTBO, NPUHIIMIT paOOThI, 3aKOH [1K-2.2-B
CTETIeHU TPeX BTOPBIX, PEKUM HACHIIIECHHS,
aHOJIHAsl XapaKTEPUCTHKA, OCHOBHBIC TIAPaMETPHI.

DNeKTPOBaKyyMHBIN TPHUOJ: yCTPOUCTBO, IPHHIIUIT
paboThl, BOIbTaAMIIEPHBIE XapaKTEPUCTUKH,
¢bopmyna bapkrayseHa, OCHOBHbIE ITapaMeTPhI U
HenocraTku. /Cp/

8.4 MHOT03JIEKTPOAHBIE AIEKTPOBAKYYMHBIE JTAMITBI 0
/Tema/

8.5 MHOro3neKTpoaHast NEKTPOBaKyyMHas JlaMIia 1 TK-2.1-3 JI1.1 J11.2
TETPOJI: YCTPOMCTBO, IPUHIIUI PabOTHI, IIK-2.1-Y JI1.3 JI1.4
0COOEHHOCTH BOJIbTAMIIEPHBIX XapaKTEPUCTHUK, [K-2.1-B JI1.5J12.1
JIOCTOMHCTBA U HEIOCTATKH. MHOTO3JIEKTPO HAS T1K-2.2-3 J12.2J13.1
3JIEKTPOBaKyyMHasl JIaMIla IEHTOA: YCTPOICTBO, [IK-2.2-Y
MIPHUHITUI PA0OTHI, BOJIBTAMIICPHBIC IIK-2.2-B
XapaKTePUCTUKHU, JOCTOMHCTBA M HETOCTATKH.

/JTex/

8.6 MHOTr037eKTpOoAHAs INEKTPOBAKyyMHAs JIaMIia 0,5 TIK-2.1-3 JIT.1JI1.2
TETPOJI: YCTPOUCTBO, IPUHLIUT paboTHI, [IK-2.1-y JI1.3 J11.4
0COOCHHOCTH BOJIbTAMIIEPHBIX XapaKTEPUCTHUK, [IK-2.1-B JIT.5J12.1
JOCTOMHCTBA M HENOCTATKU. MHOT02J1€KTpOJHAS I1K-2.2-3 J12.2]13.1
3JIEKTPOBaKyyMHasl JIaMIla IEHTOA: YCTPOICTBO, IIK-2.2-Y
IPUHLUI PaOOThl, BOJILTAMIIEPHBIE I1IK-2.2-B
XapaKTepUCTUKH, TOCTOMHCTBA U HepocTaTku. /Cp/

8.7 DNeKTPOBaKyyMHBIC MUKpoJamIibl /Tema/ 0

8.8 BaxyyMHBIe HHTETpaJIbHBIE CXEMBI. 1 IK-2.1-3 JI1.1J11.2
DNEKTPOBAKYYMHBIE MUKPOJIAMITBI: OCOOCHHOCTH IIK-2.1-Y JI1.3 J11.4
paboTbl, OCHOBHBIE THITBI KATOJJOB, OCHOBHBIE [K-2.1-B JI1.5J12.1
JOCTOWHCTBA. Y CTPOWCTBO M MPUHIUIT  PaOOTHI TIK-2.2-3 JI2.2J13.1
AJIEKTPOBAKYyMHOTO MUKpOTpuoaa. /Jlex/ [K-2.2-y

I1K-2.2-B

8.9 BaxyyMHBIe HHTETpAIbHBIE CXEMBI. 0,5 IIK-2.1-3 JI1.1J11.2
DJIeKTPOBaKyyMHbBIE MUKPOJIAMIIBI: OCOOCHHOCTH IIK-2.1-Y JI1.3 J11.4
paboThI, OCHOBHBIE THIIBI KATOJIOB, OCHOBHEIE IIK-2.1-B JI1.5J12.1
JOCTOMHCTBA. Y CTPOWCTBO M MPUHIMIT  PaOOTHI TIK-2.2-3 JI2.2J13.1
ANIEKTPOBAKYyMHOTO MUKpoTpuoaa. /Cp/ [K-2.2-y

I1K-2.2-B
8.10 CBU snekrponnsie jgamisl /Tema/ 0
8.11 OnexrpoBakyyMHble mpubopsr CBY ¢ 2 IK-2.1-3 JIT.1J11.2
JUHAMHYECKUM YTIPaBICHUEM: IPUHIIUT IEHCTBUS IIK-2.1-Y JI1.3 J11.4
Y OCHOBHBIE THIIBI. [1K-2.1-B JI1.5012.1
[IponeTHbIil KITUCTPOH: YCTPONUCTBO U IPUHIIUTT TIK-2.2-3 JI2.2J13.1
paboThl, JOCTOMHCTBA U HEIOCTATKH. T1IK-2.2-Y
OTpakaTeNbHBIN KIIMCTPOH: YCTPOHCTBO U [IK-2.2-B

MIPUHIMIT Pa0OTHI, TUANA30H TPUMEHEHUS.

JIBB u JIOB O-tuma: ycTpoHCTBO W IPHHIIUTT
pabotsbl, focTonHCTBa U HenocTatku. OCHOBHBIC
THUIIBI 3aMEJUITIOIINX CUCTEM.

MarHeTpoH: YCTpPOUCTBO M OCHOBHBIE
XapaKTePHCTHKH.

/JTex/




8.12 OnektpoBakyyMmHbie mpubopsr CBY ¢ 3 [K-2.1-3 [J1.1J11.2J11.3
JUHAMUYECKUM yNpaBJICHUEM: IPUHINN J€HCTBUS MK-2.1-y |JI1.4 JI1.5J12.1
U OCHOBHBIE THIIBI. IIK-2.1-B JI2.2J13.1
IIposeTHbIi KIMCTPOH: YCTPOMCTBO U IPUHIIMIT IK-2.2-3
paboThI, JOCTOMHCTBA U HEJJOCTATKH. [K-2.2-y
OTpaxaTenbHbli KIUCTPOH: YCTPOICTBO U I1IK-2.2-B
MPUHLAI PAOOTHI, THaNa30H IPUMEHEHHSL.
JIBB u JIOB O-tuna: ycTpoicTBO U NPHUHIIMIT
paboTHI, JOCTOMHCTBA U HeocTaTKu. OCHOBHBIE
TUIIBI 3aMEUISIOIUX CUCTEM.
MarneTpoH: yCcTpoiicTBO 1 OCHOBHEIE
xapakrepucTuku. /Cp/
8.13 Wuaukaropueie mpubopsl /Tema/ 0
8.14 . InpuxaTopHble IPUOOPHI: OCHOBHBIE TUIIBI, 2 MK-2.1-3 [JI1.1JI1.2 JI1.3
YCTPOHCTBO ¥ nipuHImI padoTel. Juctuten. /Cp/ MK-2.1-y [JI11.4 JI1.5J12.1
I1K-2.1-B J12.2J13.1
MK-2.2-3
MK-2.2-y
I1K-2.2-B
Pa3nen 9. Unas konTakTHasi padoTa.
Kouncyabranus nepen 3x3ameHoM. Yacsl Ha
KOHTPOJIb
9.1 MNuas xonTaktHas pabora /Tema/ 0
9.2 KoncynbTrpoBanue B Teuenue cemectpa /MKP/ 0,35 K-2.1-3 [JI1.1 J11.2 JI1.3
MK-2.1-y |JI1.4 JI1.5J12.1
[K-2.1-B J12.2J13.1
IK-2.2-3
MK-2.2-y
I1K-2.2-B
9.3 KoncynerupoBanue nepen sk3ameHoM /Tema/ 0
9.4 KoucynbrupoBanue nepes sx3ameHom /Kue/ 2 IK-2.1-3 [JI1.1 J11.2 JI1.3
MK-2.1-y |JI1.4 JI1.5J12.1
IK-2.1-B J12.2J13.1
IK-2.2-3
MK-2.2-y
I1K-2.2-B
9.5 Yacel Ha KOHTpOJIb /Tema/ 0
9.6 Dk3amel /OK3amen/ 44,65 | TIK-2.1-3 |JI1.1J11.2 JI1.3
MK-2.1-Y |JI1.4 J11.5J12.1
IK-2.1-B J2.2713.1
IK-2.2-3
IK-2.2-Y
I1K-2.2-B

5. OEHOYHBIE MATEPHAJIBI IO JUCIHUAIIIMHE (MOAY.JIIO)

OHeHO‘IHLIe MaTepurajbl

1o AucuuIIHe « OCHOBBI SJIEKTPOHUKH).

MPUBEACHLI B IIPHUJIOXKCHUU K pa6o'{el71 nporpaMme JUCHHUIIINHBL (CM. JAOKYMCHT ((OI_ICHO‘IHI)IG MaTepuralibl

6. YHEBHO-METOANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO/JY JIS)

6.1. Pexomennyemas qutepatypa

6.1.1. OcHoBHasi TUTEpPaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBue

W3patenscTBO,
rof

Konnuectso/
Ha3Banue DbC




Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WsnarenscrBo, | KommuectBo/
roJI Haspanue DbC

JI1.1 |Jerocraes H. C., TBepaoTenbHas SIIEKTPOHUKA : yueOHOe rmocodue Tomck: Tomckuii [978-5-4332-
UYersepros K. B. rocymapctBens |0021-0,

bl yHUBepcuTeT |http://www.ipr
cUCTEM bookshop.ru/1
ynpasiaeHus 1 |3981.html
PagrodIeKTPOH

UKH, Db

Komnrenr, 2011,

244 c.

JI1.2 |Acraiikun A. U., Bakyymuas MmuxpoBosiHOBas 3neKTpoHuKa. dOusnko- Capos: 978-5-9515-
Boponuna JI. B, TEXHUYECKUE OCHOBBI : yueOHOE IIocoOue Poccuiickuii 0197-4,
JlumatoB A. @., TIpode denepanbubiit  |http:/www.ipr
B. b., Acraiikun A. U. sepHbId neHTp |bookshop.ru/6

— BHUNDO®, 0839.html
2012, 377 c.

JI1.3 |BomoBozoB A. M. OCHOBBI 2JICKTPOHUKH : yueOHOE ocodue Mocksa, 978-5-9729-
Boiorna: 0346-7,
WNuppa- http://www.ipr
Wuxenepus, bookshop.ru/8
2019, 140 c. 6566.html

JI1.4 |Pa3unkun B. I1. Onexrponuka. Yacts 2 : yyeOGHOe nmocobue Hosocubupck:  [978-5-7782-
HoBocubupcku it [2530-5,
rocynapctBeHH  |http://www.ipr
bl TexHUYeckuid |bookshop.ru/4
YHUBEPCUTET, 5203.html
2014, 106 c.

JI1.5 |Jlayun B.U., CaBenoB |Dnektponuka : Yueb.nmocobue A BTy30B Pocrog-Ha- 5-222-00998-

H.C. Hony:®ennkc, |[X, 1
2000, 446¢.
6.1.2. [lonoHuTeIbHAS JUTEPATypa
Ne ABTOpBI, COCTaBUTEIH 3ariaBue WsnarenscrBo, | KommuectBo/
oI Haspanue DbC

JI2.1 |I'yces B.I'., I'yces DIEeKTPOHUKA U MHUKPOIIPOIIECCOPHAS TEXHUKA : YueO. M.:Beicirmik.,  [5-06-004271-
I0.M. 2005, 790c. 5,1

JI2.2 |llyka A.A. DJeKTpoHuKa : yueo. CII6.: BXB- 978-5-9775-

ITerepOypr, 0160-6, 1
2008, 739c.
6.1.3. MeTtonuueckue pa3padoTku
Ne ABTOPBI, COCTaBUTENHN 3arnaBue UsnarenscrBo, | Kommuaecto/
rof HazBaHue ObC

JI3.1 |Crenawmkun B.A., INoaynpoBogHUKOBEIE TPUOOPE! ¥ HACCHUBHBIE SIEMEHTHI Psasanb: PULL ,

Osepan C.II. HWHTETPAIBHBIX CXeM : MeTOJHUECKHIE YKa3aHUs PIPTY, 2017, [|https://elib.rsre
u.ru/ebs/downl
0ad/978

6.2. Ilepeuens pecypcoB nHGOPMALHOHHO-TEJIEKOMMYHUKAIIUOHHOH ceTH "UnTepHeT"
D1 |DnekTpoHnKa
32 |DOnexTpoHuKa




6.3 Ilepeuens MporpaMMHOro odecrnevyeHus: 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 Hepellem. JIMIEH3HOHHOT0 M CBOOOIHO pPacnpocTpaHsieMoro nporpamMmMHoOro OﬁeCHe‘leHI/lﬂ, B TOM YHUCJIC OT€YECCTBECHHOI'0

MPOU3BOACTBA

HanmenoBanue

Onucanue

Kaspersky Endpoint Security

KommMmepueckas nuneH3us

Adobe Acrobat Reader Co6oaHoe 10
LibreOffice Co6oanoe 10
Firefox Coboguoe I1O
7 Zip Co6oaHoe 10

Mathcad University Classroom

Beccpouno. JIunensus va [1O PKG-7517-LN, SON — 2469998, SCN — 8A1365510

GIMP

CBOOOZHO PAaCHpOCTpaHsAEMBbId PacTPOBBIH TpadUuecKHil pelakTop, Mmporpamma
JUIL co3faHus U oOpabOTKM pacTpoBOM IpadUKu M YaCTUYHOM MOIJEPIKKON
pabotel ¢ BekTopHOW Tpadukoit. Jlunensus Creative Commons Attribution-
ShareAlike 4.0 International License

OnepanuonHas Windows

XP/Vista/7/8/10

CUCTEMa

Microsoft Imagine: Homep noxnucku 700102019, 6eccpouno

Microsoft Office Visio

Microsoft Imagine: Homep noxnucku 700102019, 6eccpouno

6.3.2 Tlepeyensb HHGOPMAMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHWE JTUCHUIIJIMHBI (MOYJIS)

Mynbtumenuiinsiii npoexkrop (NEC)
I1K: Intel Core 2 duo /2Gb — 1 mT

obOpaszoBarenbpayio cpeny PIPTY

413 naGopaTopHbIii KOpITyC. IOMELICHHWE JUIS CaMOCTOSTEIbHOW pPadOThl O0YYalOUIMXCsl, JIGKUMOHHAs ayJuTOpHUs
CrienpanusupoBanHas Mebenb (70 mocaouHbIX MECT), MAPHUTHO-MapKepHast 0CKa, KPaH.

Bo3moxHOCTH HNOJAKIHYCHUA K CCTH I/IHTepHeT u obecrieueHuEM JA0CTylla B DJICKTPOHHYIO I/IHq)OpMaI_II/IOHHO-

1a00paToOpHBIX paboT
TaHEeISIMH;

Mynetumerp M-838 — 8 mit;
Yacrotomepsr  Y3-34A — 4 mir,
Y3-35A — 4 wr;

412 naGopaTopHbId Kopryc. ydeOHasi JlabopaTopus, OCHAICHHAs J1abopaTOpHBIM O0OPYAOBaHHMEM, JUIS TPOBEACHUS
VYueOHO-1abopaTopHble CTEHABI MO JJICKTPOHHKE M MHUKPOCXEMOTEXHHKE CO CMEHHBIMH

I'eneparopsl curnanoB GRG-450B — 8 mr,
MunnuBonsMeTp aByxkaHainbHbIH GVT-427B — 8 mT;

I'3-112 -8 mt;

BonbsT™MeTp yHuBEpcanabHblii B7-26 -1 T

415 naboparopublit kopryc. [Tomernenue st caMocToATeNbHON paboTel Crienuanu3upoBaHHas Mebelnb (56 mocagovHbIX
MECT), MarHUTHO-MapKepHasi J0CKa, 3KpaH.

Mynbtumenuiinbtii mpoextop (NEC)

[IK: Intel Pentium /8Gb — 1 T

Bo3moxxHOCTE monkmioueHHs K ceTd MHTepHeT M o0ecrmedeHHeM [OCTyNa B JIIEKTPOHHYIO HWH(OPMAIOHHO-
oOpasoBaTenapHyio cpeny PI'PTY

8. METOAUYECKHUE MATEPHAJIbBI IO JUCHUIIJIMHE (MOAY JIIO)

MeToaudeckoe obOecreueHue JUCHUIIIINHBI
JOKYMCHT ((MGTO,I[I/I‘IGCKI/Ie YKa3aHusd TUCHUIUINHBI «OCHOBBI SJ'IeKTpOHI/IKI/I»).

INPpUBEACHO B IMNPUIIOKCHUN K pa6o'{ei/’1 nporpaMmMe JUCHHUIIINHBL (CM.

OnepaTtop 30 000 "KomnaHus "TeH3op"

JOKYMEHT NMOAMUCAH 3IEKTPOHHOW MOANMUCHIO

noANNCAHO ®reoy BO "PrPTY", PIPTY, MapwwH Opuii 27.09.23 11:47 (MSK) Mpocras noanuce
3ABEAYHOLLMM Hukonaesuy, 3aBeaytowmin kacdenpoit PTY

KA®EZPbI

noanncAHoO ®reoy BO "PrPTY", PIPTY, Kowenes Butanun 28.09.23 11:38 (MSK) Mpocras noanuck
3ABEAYIOLWNM MBaHoBWY, 3aBeaytowmin kacdeapoit PTC

BbIMYCKAIOLLIEM

KA®EPbI

noanncAHoO ®reoy BO "PrPTY", PIPTY, Kopsiuko Anekceii 28.09.23 11:41 (MSK) Mpocras noanuck
MPOPEKTOPOM 10 YP BsiyecnaBoBuy, MpopekTop no y4ebHol paboTe




